Technofeminism and Ecofeminism: An Analysis of Geoengineering Research by Sikka T
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Newcastle University ePrints - eprint.ncl.ac.uk 
 
Sikka, T. (2017)  
Technofeminism and Ecofeminism: An Analysis of Geoengineering Research.  
In: Vakoch, D.A and Mickey, S. (eds.) Ecofeminism in Dialogue.  
Lanham, MD: Lexington Books. 
https://rowman.com/ISBN/9781498569279/Ecofeminism-in-Dialogue 
 
Copyright: 
Reproduced by permission of Rowman & Littlefield (https://rowman.com/).  
All rights reserved.  
Please contact the publisher for permission to copy, distribute or reprint: 
https://rowman.com/Page/RightsPermissions 
 
Date deposited:   
28/08/2019 
 1 
Book Chapter: “Technofeminism and Ecofeminism: An Analysis of Geoengineering 
Research,” in Climate Justice and Geoengineering.  
 
Technofeminism and Ecofeminism: An Analysis of Geoengineering Research 
 
Analyses of geoengineering rooted in feminist approaches to technology and the 
environment are sorely lacking. In this chapter, I examine several streams of feminist 
studies of technology and the environment with respect to what they contribute to the 
debate over geoengineering.  I argue that future feminist examinations of 
transformational environmental technologies would benefit from an analysis rooted in 
technofeminism. However, I also argue that this approach must supplemented by 
ecofeminism which, in its materialist form, contributes a much-needed ethical and 
normative force to the study of geoengineering. 
 
I begin this chapter with an assessment of two notable studies of geoengineering and 
gender that have come out over the last few years. I then provide a short primer on 
geoengineering technologies followed by a comprehensive analysis of traditional 
approaches to the study of technology and gender. These approaches range from techno-
utopianism and substantivism to constructivism and cyberfeminism, which are examined 
in light of what each mode of analysis contributes to our understanding geoengineering. I 
conclude that technofeminism has the potential to introduce novel ways of thinking about 
transformational environmental technologies since it draws on existing feminist science 
and technology studies (STS) to formulate a model of investigation that is diagnostically 
enlightening and epistemologically rich. 
 
It is important to note that while technofeminism has been applied to the study of digital 
technologies, biotechnology, and engineering sciences, it has not been used to examine 
the gendered nature of environmental technologies – even when those technologies 
incorporate ICT’s and data. Geoengineering provides a unique case study in that it 
incorporates data, visualization, computation and engineering into many of its techniques.  
 
Geoengineering: A Primer 
 
Geoengineering can be loosely defined as the deliberate and large scale technological 
intervention into the earth’s climate in order to mitigate or even reverse climate change 
(Hulm, 2014; Preston, 2012; Schneider, 2008; Caldera and Keith, 2012). Most 
geoengineering technologies fall into one of two categories: The first, Carbon Dioxide 
Removal (CDR), consists of techniques that seek to remove carbon dioxide directly from 
the atmosphere. Examples include carbon capture and storage, enhanced weathering, and 
most conspicuously, iron fertilization. Iron fertilization works by adding iron to the ocean 
in an attempt to increase the production of carbon storing algae blooms (Caldeira, 2010; 
Vergragt, et al, 2011; Azar, 2006).  
 
Solar Radiation Management (SRM), on the other hand, describes a range of techniques 
and technologies that attempt to reflect the sun’s rays back into space so as to reduce 
temperatures quickly. Examples include the placement of mirrors in space, cloud 
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whitening (often referred to as albedo enhancement), the painting of roofs and roads 
white, and the injection of light reflecting sulphate particles into the stratosphere (which 
would mimic the cooling effects often experienced after large volcanic eruptions) 
(Wintenger et al, 2007; Latham et al, 2008; Crutzen, 2006). 
 
Currently, the majority of geoengineering research has been confined to computer 
modeling and laboratory tests although there have been moves towards small scale field-
testing – particularly with respect to stratospheric aerosols and iron fertilization. The 
leading modeling technique relied on for the study of the efficacy and impacts of 
geoengineering are general circulation models (GCM) whose assumptions and reliance 
on linear causality are firmly embedded in traditional Western scientific approaches to 
knowledge. It is important to note that the process of parameterization and 
downstreaming used in GCM introduces a significant amount of uncertainty into the 
modeling of climate in general and geoengineering in particular. Yet, the norm in 
communicating climate science is to minimize uncertainty and present findings as 
irrefutable fact for reasons discussed below.  
 
Conversely, feminist approaches to climate science embrace the uncertainty these models 
engender. In fact, one of the primary tenets of both technofeminism and ecofeminism is 
that contingency and uncertainty should be celebrated, not repudiated. Approaching the 
climate as a nonlinear and post-processual system opens the door for alternative 
knowledge systems, a questioning of Newtonian science, and the embrace of a multi-
perspectival approach to knowledge consistent with feminist values. However, there is a 
danger that this approach, in which knowledge is seen as value and interest laden, might 
result in the conclusion that climate change is just one among many equally valid 
perspectives. There is a real risk that, if this occurs, the re-valuation of ambiguity will be 
coopted by climate deniers to argue that enough uncertainty exists to put off, or obviate, 
the need for action on climate change.  
 
There are a plethora of arguments made against both CDR and SRM with respect to their 
efficacy, cost, oversight and safety worth noting (Gardiner, 2009; Hamilton, 2011; 
Preston, 2011). Alan Robock, in an article titled “20 Reasons Why Geoengineering May 
Be A Bad Idea,” lists the most commonly cited reasons for rejecting geoengineering in 
place of, or even in addition to, more traditional approaches to dealing with climate 
change (e.g. alternative energy, curbing emissions etc.). Robock draws on a range of 
scientific data to show how geoengineering technologies run the risk of irreversible 
unintended consequences that would disproportionately impact the most vulnerable. His 
arguments include: the unintended effects on regional climate such as erratic precipitation 
patterns; ocean acidification as a likely consequence of iron fertilization; possible ozone 
depletion due to aerosol geoengineering; deleterious effects on plants and vegetation as a 
result of SRM techniques; the possibility of commercial and/or military rather than 
governmental control of these technologies; the likelihood of irreversibility and general 
human error; and questions around who has the moral authority to make decisions about 
starting and stopping such endeavors (Robock, 2008). While not gender specific, it is 
important to understand how these objections fit with the feminist analysis performed 
below. 
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Existing Studies of Geoengineering and Gender 
 
Much of the existing literature that examines the relationship between geoengineering 
and gender takes a liberal and/or radical feminist perspective. One of the few pieces that 
exist on this subject is an article titled “Gender and Geoengineering,” by Holly Jean 
Buck, Andrea R. Gammon and Christopher Preston (2014). In their article for Hypatia, 
Buck et al. examine the gendered nature of geoengineering technologies along four lines: 
first, “the demographics of those pushing the current agenda,” most of whom are male; 
second, “the overall vision of the control it involves,” which is overwhelmingly 
anthropocentric and oriented towards an instrumentalist view of nature; third, the “design 
of the particular technologies,” which are shaped in line with a “masculine temperament,” 
of abstraction, objectivity, precision and calculation; and fourth, an analysis of who is 
impacted and who benefits (Buck, Gammon and Preston, 2014, 653). With respect to the 
latter dimension, Buck, Gammon and Preston argue that women will be 
disproportionately affected by the unintended side effects of geoengineering if anything 
goes wrong. 
 
In another article, “Geoengineering: A Gender Issue?” Diane Bronson undertakes a 
critique of geoengineering research beginning with a discussion of the lack of female 
representation in scientific research and policy. She also, drawing on radical feminism, is 
highly critical of the masculinist and sexualized discourse that surrounds media coverage 
of geoengineering and argues that the this discourse closely follows the “arrogance and 
hubris” that characterizes the Western Enlightenment tradition of “controlling the earth” 
(Bronson, 2009). Bronson concludes that increased participation does not go far enough 
and calls for grassroots action in developing climate policies that expose the patriarchal 
roots of technologies like geoengineering.  
 
Feminist Approaches to Technology  
 
There is clearly a great deal of work that needs to be done in this area. In the remainder of 
this chapter, I make the case that technofeminism and material ecofeminism have the 
potential to contribute much to our understanding of geoengineering, climate change, and 
gender. I begin with an overview and critique of three streams of technology studies, 
some of which thematize gender and others that do not, particularly with respect to what 
they contribute to the study of geoengineering and how technofeminism incorporates and 
builds on their analysis. I perform a similar kind of examination with respect to various 
streams of ecofeminism further on in order to strengthen the argument that materialist 
ecofeminism provides a necessary supplement to technofeminism. I contend that this 
association results in a more robust, insightful and vigorous critique of geoengineering.  
 
Overall, the advantage of a technofeminist approach is that it aims to find a middle 
ground between these intersecting vectors of gender and technology studies. That is, in 
attempting to dismantle traditional epistemological, ontological, and disciplinary 
boundaries within and between existing approaches to technology and gender, 
technofeminism productively draws on elements from all these streams and modes of 
thought in order to unpack the process of mutual shaping that occurs between them.  
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The first approach, technoutopianism, holds an instrumental view of technology as the 
driver of human evolution, progress and social change (McLuhan, 1964; White, 1987; 
Fukuyama, 1992). Technoutopian thinkers of various sorts are linked in their determinist 
belief that social progress is driven by technological innovation, which, in turn, follows 
an “inevitable” course.” (Smith and Marx, 1994, 38). As such, many determinists 
embrace geoengineering technologies as offering a path to relatively painless climate 
change mitigation. 
 
This utopian position, as it relates to gender, is most often associated with the 
cyberfeminist approaches of Donna Haraway (1997) and Sadie Plant (1997) who argue 
that new technologies create the possibility of progressive social change wherein “all 
resistance to instrumental control disappears and all heterogeneity can be submitted to 
disassembly, reassembly, investment, and exchange” (Haraway, 1997, 23). Haraway and 
Plant contend that what postmodern technologies offer is access to “a utopian medium 
which neutralizes physical distinctions of gender, race, and sexual orientation” (Hall, 
1996, 147) as well as modalities through which to challenge masculine authority. More 
often than not, cyberfeminism, as the name suggests, focuses its analysis on computer 
mediated communication and aims at the formulation of a narrative that ties “women and 
machines together as tools…of masculine culture and promises complicated and 
intertwining webs that will eventually overturn the phallocentric hegemony” (Paasonen, 
2011, 338). 
 
When applied to geoengineering, cyberfeminism could be superficially interpreted as 
providing an opening for its acceptance as a set of technologies that will subvert the 
nature/society binary by removing the boundary between the artificial and the natural and 
undermining what Haraway insists is an irresponsible essentialization of the feminine 
However, most cyberfeminists are also clear that new technologies can and often do 
develop in ways that reify pre-existing forms of inequality though “the informatics of 
domination.” According to Haraway, the future trajectory of technological development, 
which might include geoengineering, requires a cyberfeminist led unification “of people 
trying to resist worldwide intensification of domination” through their own ““scary new 
networks” of resistance” (Haraway, 1991, 161). As well, more contemporary 
cyberfeminists are quick to point out that many new technologies “are embedded in a 
framework of pan-capitalist social relations and economic, political and cultural 
environments that are still deeply sexist and racist” (Fernandez and Wilding, 2003, 24). 
 
Read this way, a cyberfeminist analysis of geoengineering would reject its adoption on 
the grounds that it will result in their use to further the needs of capitalist production by 
forestalling the need to confront unsustainable consumerism and environmental 
exploitation. Cyberfeminists, when engaging specifically with the subject of technology 
and climate change, would likely push for new kinds of modeling and focus their 
attention on innovative and theatrical uses of ICT’s and their networks to confront 
hegemonic science. For example, one such project of note, begun in New York City, 
draws on ICTs to bring attention to the impact of increased flooding caused by climate 
change. The project, supported by the Catskill Watershed Education Grant, uses new 
media to “educate and inspire “real World” awareness [of climate change] for “digital 
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natives”” through the creation of an intersectionally sensitive (i.e. gender, race, class, 
sexuality) “visual & audio database of water quality testing, field observations, and 
artistic reflections/actions” (Ruiz, 2015). 
 
The second approach that technofeminism balances out is a pessimistic technophobia of 
the sort found in the work of Marx (1977a, 1977b), Heidegger (1977) and Ellul (1954), 
who contend that the essence of modern technologies are overwhelmingly exploitative 
and oriented towards the domination of nature. According to Andrew Feenberg, because 
this substantivist approach sees modern technological artifacts as repressive and 
imperialistic they leave little opening for transformation (Feenberg, 1995a, 1995b). 
Feminists who draw on substantivist theories of technology tend to fall under the label of 
radical or socialist feminists who argue that modern technologies are “deeply implicated 
in the masculine project of the domination and control of women and nature” and, as 
such, work against the needs of women. Many radical feminists focus their substantive 
critique on reproductive technologies like artificial insemination and IVF, which they see 
as created in order to extend control over women’s bodies (Mandel, 1995). This critique 
is also often used to probe the limitations of other forms of modern technological 
developments including environmentally destructive ones like nuclear power. Overall, 
and consistent with the substantivist perspective, it is clear that the majority of 
geoengineering technologies and techniques would be viewed as similarly exploitative, 
repressive and patriarchal.  
 
In contrast to substantivism, technofeminism aims to take a less unequivocal stance on 
modern technologies which it argues, as social entities, are malleable with respect to use 
and value. As such, most forms of technofeminism build on the contributions of 
traditional constructivist studies of technology (Pinch, Bijker, 1987; Collins, 1985; 
Woolgar, 1991; Latour, 1987), while also incorporating a critique of gender.  This third 
and final approach to technology, social constructivism, argues that it is the formation of 
a seamless web of social, political and economic interests and forces, rather than just 
technologies themselves, that gives rise to society’s trajectory of technological innovation 
and growth (Hughes, 1986).  
 
This non-linear method of technological development, Bijker, Latour and Callon suggest, 
is constituted through an open process of contestation and negotiation between experts, 
interest groups, and material/institutional networks involved in the stabilization and 
design of technological artifacts (Bijker et al, 1987). An analysis of geoengineering using 
this approach, whether of CDR or SRM, would involve a detailed discussion of explicit 
and less defined norms, rules, institutional arrangements and relations, as well as the 
mapping of the various actors and actants involved (Cleaver, 1982).   
 
While much can be learned from the study of geoengineering using the social 
construction approach, its emphasis is on how these technologies are produced, not on 
how they are used in practice. A technofeminist analysis aims to remedy this by being 
descriptive and reflexive, as in social constructivism, but also focusing on the potential 
for transformation. Additionally, the coproduction framework that undergirds 
technofeminism, according to Cynthia Cockburn (1983, 1985) and Judy Wajcman 
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(1991), assumes that there is “two-way mutual shaping relationship between gender and 
technology in which technology is both a source and consequence of gender relations and 
vice versa” (Faulkner, 2001, 81). Put another way, if technologies are seen as co-
produced with society, what technofeminism asserts is that a complete analysis of the two 
requires the study of how gender impacts on innovation and design as well as how 
individual technologies shape and transform gender identities. According to Wajcman, 
this means that “gender relations can be thought of as materialized in technology, and 
masculinity and femininity in turn acquires their meaning and character through their 
enrolment and embeddedness in working machines” (Wacjman, 2004, 107). This 
approach assumes that not only are technologies gendered, but so are the symbols that 
surround technology, as well the identities of those involved in technological 
occupations.  
 
When it comes to a technology that is so transformational and risky as geoengineering, 
the insights delivered by an analysis rooted in technofeminism are critical. The 
technofeminist study of geoengineering consists of an examination of women’s 
representation at the front end of technological design and innovation, the study of how 
technology and gender are co-constituted, an analysis of how technologies are 
represented in society in gendered ways (particularly with respect to media), and an 
unpacking of the interpretive flexibility embedded in technologies as it relates to use. 
 
The first level of analysis, regarding the lack of women’s representation, has been 
covered. Yet it bears repeating that for a whole host of reasons, including a history of 
gender stereotyping, the absence of female role models, the lack of provisions for women 
with familial obligations, and even overt hostility, there is a absence of women involved 
in the research, design and discourse that surrounds geoengineering. The second, co-
construction, argument requires some further unpacking. When technofeminists like 
Wacjman describe the relationship of technology and gender as co-produced, what they 
mean is that both are socially produced categories that shape and are shaped by one 
another. As explicated above, co-construction combines the insights of social 
constructivism and gender studies. The primary insight taken from constructivism is that 
technologies are formed as part of sociotechnical systems or sets of ensembles and thus 
should be understood not on only artifacts, but also as containing and encompassing 
social relationships and practices, frameworks of knowledge, and networks of action. At 
the same time, technological artifacts are themselves constitutive of practices and 
relationships. For example, a social practice like education involves relationships 
between students, teachers, parents which are mediated by technologies like writing 
implements, desks, chairs, paper, computers etc. that form a sociotechnical system.  
 
When applied to geoengineering, a technofeminist analysis on this point begins with the 
constructivist insight that the study of geoengineering, because it is a social technology, 
must incorporate an examination of the roles and interests of all relevant actors. This 
includes the roles and interests of scientists, engineers, ethicists, lawmakers, 
policymakers, citizens, and the environment itself – as well as the frameworks of 
knowledge each of these parties brings to the table. For instance, because the majority of 
lawmakers in rich nations are interested in finding ways to mitigate climate change in a 
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manner that is least disruptive to the present economic order, it is in their interest to 
support the development of technologies like geoengineering that facilitate such 
mitigation with the least amount of change.  
 
A clear example of this is found in the 2010 joint US (Congressional Science 
Committee)/UK (Science and Technology Committee) inquiry into the regulation of 
geoengineering. Both Committees concluded that in light of the possibility that hostile 
countries might unilaterally engage in geoengineering, the fact that small scale testing is 
already underway, and that geoengineering may be necessary as humanity’s plan B (if 
our plan A of cutting emissions through traditional means fails), a regime to regulate 
geoengineering must be developed.1 These conclusions, and the operating assumptions of 
both Committees, clearly favor an economically and politically conservative approach to 
climate change mitigation that serves the interests of incumbent governments and 
government officials, rather than engaging in actions that challenge the current socio-
economic and political order. 
 
Moreover, because the participation of women in the area of climate science in general 
and geoengineering in particular is abysmally low, a crucial sets of concerns related to 
mutual shaping arises out of the kinds of research priorities emphasized and ignored 
when women are left out of conversation. As such, technofeminism pays particular 
attention to the kinds of questions that are and are not asked; the particular methodologies 
and assumptions used which, for geoengineering, includes the implications of relying so 
heavily on instrumental technoscience; the particular conclusions reached – which tend to 
highlight efficiency, technical feasibility and economic outcomes; the interconnections 
between scientific conclusions and adopted government policy; and the dominant role 
corporate entities come to play in funding and owning this kind of research (Brainard, 
Carlin, 2001; DeWandre, 2002; Dresselhaus, Franz and Clark, 1995; Scheibinger; 2001 
and 2008; Faulkner, 2000; Horowitz, 2001).  
 
Third, a technofeminist study of geoengineering also requires a considered analysis of 
how geoengineering is discursively and materially represented by the media, academia 
and governments in gendered ways. The masculinist discourse that surrounds technology 
and science in general tends to emphasize the extension of control, power and authority 
over nature (Hartsock, 1990; Lukes, 1974; Cockburn, 1985; Corea, 1985). 
Geoengineering discourse is similar in that it also focuses on increasing humanity’s 
control over nature and relies on an isolationist view of complex systems.  Moreover, this 
mode of discourse perpetuates the gendering of these technologies and techniques as 
more or less masculine both symbolically and in practice. As a result, traditional 
scientific and policy analyses of geoengineering tends to reject alternative feminist, 
ontologies and epistemologies that recognize the contingent and contextual nature of 
knowledge.  
 
 
1 http://democrats.science.house.gov/sites/democrats.science.house.gov/files/10-
29%20Chairman%20Gordon%20Climate%20Engineering%20report%20-%20FINAL.pdf 
http://www.publications.parliament.uk/pa/cm200910/cmselect/cmsctech/221/221.pdf 
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In opposition, technofeminism, according to Whitney A. Bauman, recognizes and 
respects difference and is thus “more conducive to knowledge claims about ontology that 
recognize agency (and thus value) in the Other and leads to understandings of truth as a 
communicative and dialogical process” (Bauman, 2007, 280). In contrast, comprehensive 
studies of geoengineering, like that put forth by the Royal Society of Britain in 2009, 
assess various forms of geoengineering using gages that are often very limited in terms of 
scope, scale and complexity.2 The Royal Society Report, for example, evaluates various 
geoengineering techniques solely in terms of their perceived effectiveness, affordability, 
timeliness and safety by attaching low, medium and high values to each category. A 
technofeminist critique of this study would question why these four particular categories 
were chosen to assess geoengineering, as well as whether unequivocal conclusions can be 
reached with respect to risk. Technofeminists would also interrogate how this orientation 
reinforces an “epistemologically reductive reading of complex relational processes, by 
attempting to measure weblike metabolic relations of matter and energy along a single 
linear line” (Salleh, 2009, 2). 
 
 
Also of note on the subject of how technologies are gendered, technofeminists pay 
particular attention to how even the most seemingly neutral technologies reflect gendered 
assumptions. For example, Weber (1997) shows how the early designs of cockpits were 
based on the body measurements of men which “reinforced the longstanding practice of 
not allowing women to be pilots” (Johnson, 2010, 11). Consequently, cockpit technology, 
through deliberate design choices, made gender equity materially impossible. When 
applied to geoengineering, things become more complicated since it difficult to argue 
that, structurally, geoengineering is gendered. It can, however, be claimed that the 
experience of women under an future environmental regime led by geoengineering, 
which includes their material experiences of said technologies, would be one of extreme 
alienation and neglect. That is, women’s experience of geoengineering would be shaped 
by a regime that is inherently gendered in its rejection of complexity, its embraces of 
reductiveness, and its relegation of the role and experiences of women to externalities 
wherein success is gaged solely on the grounds of expediency, cost and effectiveness. A 
prime example using this approach includes conclusions reached during the course of an 
exploration of how women in the global South would deal with and experience, in 
embodied ways, increased monsoon rains that will likely result from sulphate spraying 
(SRM cloud seeding).  
 
Finally, a technofeminist examination of geoengineering entails an investigation of how 
these technologies might be taken up by women and other marginalized groups in 
unanticipated and even empowering, ways (Harcourt, 1999 and 2000; Bryson, 2004; 
Lynn and Weise, 1996). As with ICT’s, which scholars like Saskia Sassen argue have 
enabled “women to engage in new forms of contestation and in proactive endeavors in 
multiple different realms, from political to economic" (Sassen, 2002, 368), a 
comprehensive study of geoengineering requires that one asks whether these technologies 
might contain enough interpretive flexibility to sustain a more prosocial, feminist, 
 
2https://royalsociety.org/~/media/Royal_Society_Content/policy/publications/2009/8693.pdf 
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democratic and intersectionally sensitive ethos. This answer to this question, however, is 
likely not as persuasively argued by Szerszynski et al who contends that it is unlikely that 
technologies like geoengineering could come under a democratic social constitution as a 
result of the unequal distribution of uncertainties and risk it engenders; the fact that such 
an invasive technology will require autocratic governance; the reality that the motivations 
behind adopting geoengineering are plural and unstable; and a high likelihood that it will 
become conditioned, if not overwhelmed, by economic forces (Szersynski et al, 2013, 
2809) 
 
Yet, I argue that this formal critique of geoengineering’s expressed by the preceding four 
technofeminist levels of analyses leave something to be desired. That is, I contend that a 
fully feminist and robust analysis of geoengineering still requires a clear and more 
unequivocal ethical position that only materialist ecofeminism can offer. Overall, if 
feminists involved in the environmental movement are to push an effective agenda rooted 
in sustainability and justice, they cannot equivocate on the ethics of risky technological 
climate interventions. A study of geoengineering that incorporates such a critique, 
therefore, is essential. 
 
Ecofeminists and Ecofeminisms 
 
At its core, ecofeminism aims to produce a philosophy and form of practice that is based 
on the central insight that the domination of nature and the domination of women are 
inherently connected. Before delving into a discussion of various ecofeminisms, it is 
worth examining associated approaches to environmentalism that are often posed in 
opposition to ecofeminism in order to properly situate it theoretically and practically as 
well to highlight the precise contributions ecofeminism makes to the critique of 
geoengineering. The principal critical approach to the environment that ecofeminism is 
most often compared with is deep ecology (Bradotti et al, 1994; Devall, 1994). Deep 
ecology, in a manner comparable to ecofeminism, rejects the notion that humans are in 
any way outside of or above the rest of natural world (both also reject dualisms). They 
also similarly contend that the environment should not, under any circumstances, be seen 
as existing to serve humanity and, as such, highlight the inherent and equal value of every 
species, plant and animal that constitutes the natural world.  
 
Deep ecologists however, while maintaining an orientation towards local autonomy and 
diversity, have been criticized by ecofeminists for being overly holistic and failing to 
recognize the role of gender and contributions made by feminism to the environmental 
movement. A deep ecologists’ critique of geoengineering would entail its wholesale 
rejection as a technology that perpetuates “an impoverished and narrow view of the 
world” which should be valued in and ““for itself,” not purely in instrumental or 
anthropocentric terms” (Burns and Strauss, 2013, 62). 
 
Social ecology is the second form of a socially and materially sensitive environmentalism 
that is often compared to ecofeminism. It offers a further avenue through which to 
examine our exploitative relationship with nature by proposing an intersectional analysis 
that connects environmental destruction with multiple dominations (class, race, 
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sexuality). In the context of geoengineering, social ecologists would also reject these 
technologies on the grounds in that they play into and reinforce “the social and ecological 
destructiveness of the global technological megamachine, the global corporate economic 
oligopoly, the global system of centralized nation-states, and the global monoculture of 
mass consumption” (Clark, 2000, 65).  
 
However, social ecology contributes a further layer of analysis to geoengineering with 
respect to corporate and government control and influence. This entails probing the 
interests of large, powerful Western corporations (Shell, ConocoPhillips), governments 
and government institutions (China, the NSA in the US), and billionaire funded think 
tanks (Carbon Engineering, with monies from billionaires Bill Gates and N. Murray 
Edwards, and the American Enterprise Institute) who support further geoengineering 
research. However, social ecology also, like deep ecology, fails to adequately thematize 
gender in its analysis even though a thorough understanding of gender, as has been 
established, is central to both dealing with and understanding climate change. Social 
ecology also preserves the prioritization of so-called ‘rational,’ public debate that 
ecofeminists associate with the patriarchal devaluation of emotion and care. In fact, some 
social ecologists are overtly hostile to ecofeminism which, according to Janet Biehl, is 
seen as reifying the feminine as Other and exaggerating the extent to which the ethics of 
care can or should be universalized (in contrast to a more political and deliberative mode 
of social organization) (Biehl, 1991). 
 
As all of the chapters in this book have demonstrated, most ecofeminisms are 
intersectional in their analyses despite growing out of the primary impulse to liberate 
women and nature specifically. Yet, it is important to note that various forms of 
ecofeminism, namely liberal, cultural, radical and material ecofeminisms, differ in their 
orientation to nature, science, technology, gender, race and class, as well as in their 
proposed solutions to environmental degradation. I maintain that material ecofeminism in 
particular adds much needed ethical weight to technofeminism and goes further than all 
other ecofeminisms with respect to its emphasis on social justice, equity and 
environmental ethics. Materialist ecofeminism aims to develop a decentered, non-
dominating and “egalitarian socialist state” which would work to resocialize “men and 
women into nonsexist, nonracist, non-violent, anti-imperialist forms of life” (Merchant, 
1990, 105). In what follows, I provide an overview of four forms of ecofeminism and 
make the case that it is material ecofeminism in particular that has the most to offer to a 
critical examination of geoengineering – particularly when it is incorporated into a 
generalized technofeminist framework. 
 
To begin with, liberal ecofeminism grounds the fight for ecological justice in traditional 
techniques that aim to work within the existing system, often through lobbying and 
protest, for better environmental regulation and increased women’s participation in 
climate science and decision-making. Liberal ecofeminists tend to blame environmental 
degradation and climate change on the failure of policy and law, particularly with respect 
to the under-regulation of emissions and pollutants, as well as general overdevelopment. 
According to Carolyn Merchant, liberal ecofeminists argue that in order to address these 
challenges, when 
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Given equal educational opportunities to become scientists, natural resource 
managers, regulators, lawyers, and legislators, women, like men, can contribute to 
the improvement of the environment, the conservation of natural resources, and 
the higher quality of human life. Women, therefore, can transcend the social 
stigma of their biology and join men in the cultural project of environmental 
conservation. (Merchant, 2005, 200-201) 
 
This kind of ecofeminism fits nicely with the first part of the analysis done in the 
Geoengineering and Gender article which is critical of the lack of women’s 
representation in geoengineering research, analysis and discourse. A liberal ecofeminist 
analysis of geoengineering focuses principally on issues of representation and equity and 
not on a deeper study of how technologies are gendered.   
 
A radical ecofeminist approach would roundly reject geoengineering on the grounds that 
it perpetuates a devaluation of the autonomy and sanctity of women and the natural 
world. Because radical ecofeminists ground their socio-political and economic critique in 
the dual oppression of women and nature, they are able to make the case that “the 
liberation of both women and the non-human world lies in the dismantling of patriarchal 
systems and the end of male control over women’s bodies and the earth” (Berman, 1993, 
16). In doing so, radical ecofeminists push for a kind of social change that is rooted in 
revaluing women’s culture and practices that are embedded in the natural world. 
However, this form of ecofeminism has been criticized for being overly ahistorical and 
essentializing women’s experiences in ways that reassert the very dualisms it tries to 
dismantle. Both technofeminism and material ecofeminism reject essentialism as 
“conceptually flawed and methodologically suspect” (Warren, 1993, 255). 
 
Cultural ecofeminism, in a manner similar to radical ecofeminism, embraces the 
traditionally devalued characteristics of intuitiveness, emotionality, sensitivity and 
cooperation traditionally associated with women. It argues that these characteristics are 
the direct result of women’s fundamental biology and psychology, their central role in 
procreation and social reproduction, and their innate connection with nature. According 
to Carolyn Merchant,  
 
Many cultural feminists celebrate an era in prehistory when nature was 
symbolized by pregnant female figures, trees, butterflies, and snakes and in which 
women were held in high esteem as bringers forth of life. An emerging patriarchal 
culture, however, dethroned the mother goddesses and replaced them with male 
gods to whom the female deities became subservient. The scientific revolution of 
the seventeenth century further degraded nature by replacing Renaissance 
organicism and a nurturing earth with the metaphor of a machine to be controlled 
and repaired from the outside. The ontology and epistemology of mechanism are 
viewed by cultural feminists as deeply masculinist and exploitative of a nature 
historically depicted in the female gender. (Merchant, 2005, 202). 
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In elevating the feminine in this way, cultural ecofeminists would reject geoengineering 
as abhorrent in its globalist and predictive orientation, its rationalization of natural 
processes, and its tendency to commodify and commercialize the environment. The 
criticism most often made against cultural ecofeminists is that many of its forms tend 
reify a romantic view of women and ‘Mother Earth’ in ways that reproduce the 
feminization of nature. Both technofeminism and material ecofeminism challenge this 
kind of reproduction. 
 
Finally, we come to materialist ecofeminism. As stated, I contend that material 
ecofeminism offers a method of critique and analysis best able to add normative and 
ethical force to the technofeminist study of both SRM and CDR geoengineering. This is 
particularly the case since the tendency, under technofeminism’s mutual-shaping 
perspective, is to avoid taking a hard ethical stand on the inherent morality or just-ness of 
individulal technologies.  
 
Material ecofeminism, like other ecofeminisms, is critical of Western science as 
historically reductionist, mechanistic and patriarchal. A noteworthy proponent of this 
approach who also penned the forward to this collection, Vandana Shiva, discusses how 
this particular iteration of science was used to devastating effect in the Green Revolution 
in India. She outlines how, in an attempt to increase crop yields and agricultural 
productivity, Western governments and corporations took an ecologically balanced and 
sustainable mode of food production rooted in traditional knowledge (often held by 
women), and replaced it with a chemical intensive Western production model that 
depleted water levels, eroded soil quality and created agricultural monocultures (Shiva 
and Mies, 1993; Shiva 2011). When used to critique geoengineering, a similar case can 
be made wherein geoengineering techniques and technologies, because they emerge out 
of a modern capitalist and patriarchal mode of development, similarly negate the 
equilibrium between humanity and nature and present a “dystopia that…consumes the 
support system of all life on earth” (Salleh, 2009, 201), rather than facilitating “simpler 
forms of social organization which can sustain human needs while still regenerative of 
nature” (Sanati, Hatamain and Mahadi, 2011, 87).  
 
Many materialist ecofeminists are also of the opinion that while there is an intimate 
connection between the domination of women and the domination of nature, 
these dominations are specifically grounded in a capitalist mode of production and 
reproduction through which the socially constructed division of labor between men and 
women, and the exploitative relationship between humanity and the natural world, is 
made hegemonic. As such, like technofeminism, materialist ecofeminism identifies both 
nature and gender as categories of knowledge and experience that, while socially and 
culturally constructed, impacts the lives of women in concrete ways. Consequently, 
material ecofeminists are also critical of the belief that women have a fixed and innate 
identity or essence, which is ‘closer to nature.’ In fact, materialist ecofeminists emphasize 
that both men and women are “made of nature, while simultaneously socially, 
geographically, historically, constructing their [own] lives.” (Sallah, 2009, 7). Moreover, 
they hold that what is needed to deal with climate change and environmental injustice is a 
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reconfiguration of socio-economic relations such that they are grounded within an 
ecological framework. According to Corral, overall, material ecofeminists 
 
…want to recover our interconnectedness as a relation between human beings that 
has been transformed into a commodity by modem science, technology and the 
laws of the market economy ... We want to restore the dignity of women and 
nature which has being [sic] used and abused according to the logic of the 
market…We want to redefine wealth in an ecological framework, peace in a new 
meaning of people's security and development in the fulfilment of basic human 
needs (Corral as cited by Berman, 1993, 16). 
 
Because material ecofeministm hold that an anti-essentialist yet embodied linkage exists 
between women and nature, while also maintaining a critical stance towards the 
unsustainable and exploitative forms of Western science and technology (particularly 
when filtered through patriarchal institutions), also places an unwavering commitment to 
ethical awareness and political engagement front and center. In doing so, material 
ecofeminism is able to add two distinct layers of analysis often overlooked by 
technofeminism itself. The first, which has just been covered, is that large scale and 
invasive technologies that treat the natural world as a resource open for exploitation 
should be roundly rejected.  
 
The second contribution of material ecofeminism is that while technofeminism leaves 
room for the rearticulation of technological use through the creative exploitation of 
interpretive flexibility, it fails to take a firm stand on the kinds of democratic orientations 
necessary to facilitate social change. When applied to the environment, material 
ecofeminists are clear that place-specific and local solutions are necessary – particularly 
those strategies that emerge from grassroots action – using a framework that “fosters 
attentive relationships, critical engagement with concepts and place, personal and 
community awareness, and responsibility for mindful participation in the world (built and 
natural)” (Goralnik, Dobson and Nelson, 2014, 187). One interesting example of such an 
environmental project is the grassroots organizing of Chicano women in rural 
communities throughout the United States and along the Mexican border to close mines 
and plants that threaten the safety of drinking water, push for an end to overlogging, and 
hold to account corporations whose emissions threaten the quality of air (Kirk, 1998). 
Geoengineering technologies would be seen to have no place in this kind of an 
environmental program. 
 
Finally, it is important to note that more contemporary forms of materialist ecofeminism 
have broadened their analysis to include the study of how race, ethnicity, sexuality, class 
and place all work to shape the experience of women with respect to the environment and 
technology. According to Sandilands, the objective of this kind of materialist feminism is 
to “focus more intently on the specific relations and circumstances in which gender and 
nature are…connected subjects” and, in doing so, question “the intersecting dynamics of 
gender and nature as they occur in concrete and situated places and times” (Sandilands, 
2008, 307). 
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Overall, feminist technoscience is remarkably ambitious in its attempt to draw the most 
productive and insightful elements from a number of existing feminist, scientific and 
technological modes of thought by inserting the study of gender into the study of 
technology, embedding a genealogical reflexivity into traditional approaches to 
technoscience, and finding a middle ground between the “early fixed gender and 
pessimistic analyses of technology” and the “unwarranted optimism of the feminist 
cyberculture” (Burfoot, 2010, 86).  
 
When applied to the study of geoengineering, what emerges is a comprehensive 
discussion of:  
1. The lack of representation of women in the research, design, and general 
discourse that surrounds geoengineering;  
2. The value-laden assumptions that underlie the objectives of geoengineering 
research, science and policy;  
3. The often distorted symbolic and discursive associations between geoengineering 
and gender;  
4. A model of co-production in which technology and gender are seen as mutually 
constituted; and   
5. An openness towards democratizing technologies towards more prosocial ends.  
 
Yet, as illustrated, this technofeminist analysis leaves something to be desired with 
respect to ethical normativity and a clear plan of action. As such, when combined with 
the concrete insights offered by material ecofeminism, which simultaneously retains a 
normative critique of large-scale capitalist technologies and offers concrete alternatives 
for environmental action, a more nuanced yet ethically based rejection of geoengineering 
becomes possible.  
 
Works Cited 
 
Azar, Christian, Kristina Lindgren, Eric Larson and Kenneth Möllersten, 2006. "Carbon 
Capture and Storage from Fossil Fuels and Biomass – Costs and Potential Role in 
Stabilizing the Atmosphere". Climatic Change 74: 47. 
  
Bala, G. 2009. “Problems With Geoengineering Schemes to Combat Climate Change.” 
Current Science 96.1: 41-48. 
  
Bala, G. 2011. “Counteracting Climate Change via Solar Radiation Management.” 
Current Science 101: 1418-1421. 
  
Barrett, Scott, Timothy Lenton, Antony Millner, and Alessandro Tavoni et al. 2014). 
“Climate Engineering Reconsidered.” Nature Climate Change 4.7: 527–529. doi: 10.10 
  
Bauman. Whitney A. 2007. “The “Eco-Ontolog”" of Social/ist Ecofeminist Thought.” 
Environmental Ethics 29.3: 279-298. 
38/nclimate2278. 
  
 15 
Berman, Tzeporah 1991. Towards an Ecofeminist Praxis. Canadian Women Studies 13.2: 
15-17. 
  
Biehl, Janet. 1991. Rethinking Ecofeminist Politics. Boston: South End Press. 
  
Bijker, Wiebe, Thomas P. Hughes, and Trevor Pinch, eds. 1987. The Social Construction 
of Technological Systems. Cambridge: MIT Press 
  
Blaire, Kristine and Radhika Gajjala, and Christine Tulley. 2009. Webbing Cyberfeminist 
Practice: Communities, Pedagogies, and Social Action, New Jersey: Hampton. 
  
Bonnheim, Noah Byron. 2010. “History of Climate Engineering.” WIRES Climate 
Change 1:891-897. doi:10.1002/wcc.82. 
  
Bradotti, Rosi and Ewa Charkiewicz and Sabine Hausler and Saskia Wieirings. 1994. 
Women, the Environment and Sustainable Development: Towards a Theoretical 
Synthesis. London: Zed Books in association with INSTRAW. 
  
Brainard, Suzanne G. and Carlin, Linda. 2001. “A Six-Year Longitudinal Study of 
Undergraduate Women in Engineering and Science. In The Gender and Science Reader, 
edited by Muriel Lederman and Ingrid Bartsch, 24-37. New York: Routledge Press. 
  
Bray, Francesca. 1997. Technology and Gender: Fabrics of Power in Late Imperial 
China. Berkeley and Los Angeles: University of California Press. 
  
Brewer, Peter G. 2007. “Evaluating a Technological Fix for Climate.” Proceedings of the 
National Academy of Sciences of the United States of America 104: 9915-9916. 
  
Bronson, Diana. 2009. “Geoengineering: A Gender Issue?” Isis International Publication 
2: 83-87. Accessed August 2 2015. 
http://www.isiswomen.org/phocadownload/print/isispub/wia/wia2009-
2/2wia09_19talkpoints_diana.pdf 
  
Bryson, Mary. 2004. “When Jill Jacks In: Queer Women and the Net.” Feminist Media 
Studies 4: 239-54. 
  
Buck, Holly Jean and Andrea R. Gammon and Christopher Preston, “Gender and 
Geoengineering.” Hypatia 29.3 (2014): 651-669. 
 
Burfoot, Annette. 2010. “Feminist Technoscience: A Solution to Theoretical 
Conundrums and the Wane of Feminist Politics?” Resources for Feminist Research 
33(3/4): 71-93. 
  
Burns, Wil CG, and Andrew L. Strauss, eds. 2013. Climate Change Geoengineering: 
Philosophical Perspectives, Legal Issues, and Governance Frameworks. Cambridge: 
Cambridge University. 
 16 
  
Caldeira, Ken and David Keith. 2010. “The Need for Climate Engineering Research.” 
Issues in Science & Technology 27.1: 57-62. 
  
Cherny, Lynn, and Elizabeth Reba Weise, eds. 1996. Wired Women: Gender and New 
Realities in Cyberspace. Seattle: Seal Press. 
  
Clark, John. 2000. “The Matter of Freedom: Ecofeminist Lessons for Social Ecology.” 
Capitalism, Nature, Socialism 11, 3: 62-81. 
  
Cockburn, Cynthia. 1983. Brothers: Male Dominance and Technological Change. 
London: Pluto. 
  
Cockburn, Cynthia. 1985. Machinery of Dominance: Women, Men and Technical Know-
How. London: Pluto 
  
Cockburn, Cynthia. 1985. Machinery of Dominance. London: Pluto Press. 
  
Collins, Harry. 1985. Changing Order: Replication and Induction in Scientific Practice. 
Beverly Hills: Sage Press. 
  
Corea, Gena. 1985. The Mother Machine. London: The Women’s Press. 
  
Corral, Thais. 1992. "ECO 92 Through Women's Eyes." In Terra Femina Rosiska, edited 
by Darcy de Oliveira and Thais Corral,, 92-98. Brazil: Companhia Brasileira de Artes 
Graficas. 
  
Crutzen, Paul J. 2006. “Albedo Enhancement by Stratospheric Sulfur Injections: A 
Contribution to Resolve a Policy Dilemma?" Climatic Change 77.3-4: 211–220. 
  
Devall, Bill. 1994. “The Deep Ecology Movement.” In Ecology (Key Concepts in 
Critical Theory), edited by Carolyn Merchant, 149-156. New Jersey: Humanities Press. 
  
DeWandre, Nicole. 2002. “Women in Science: European Strategies for Promoting 
Women in Science.” Science Compass Policy Forum 295: 278-279. 
  
Ellul, Jacques. 1954. La Technique ou l'Enjeu du Siècle. Paris: Armand Collin. 
  
Faulkner, Wendy. 2000. “The Power and the Pleasure? A Research Agenda for ‘Making 
Gender Stick’ to Engineers.” Science, Technology and Human Values 25: 87-119. 
  
Faulkner, Wendy. 2001. “The Technology Question in Feminism: A View From Feminist 
Technology Studies.” Women's Studies International Forum 24(1): 79-95. 
  
Feenberg, Andrew 1995a. “Subversive Rationalization: Technology, Power, and 
Democracy” Inquiry 35: 301-322. 
 17 
  
Feenberg, Andrew. 1995b. Alternative Modernity: The Technical Turn in Philosophy and 
Social Theory. Berkeley: University of California Press. 
  
Fernandez, Maria and Faith Wilding. 2003. “Situating Cyberfeminisms.” In Doman 
Errors!: Cyberfeminist Practices, edited by Maria Fernandez, Faith Wilding, and 
Michelle M. Write, 17-28. New York: Autonomedia. 
 
Fukuyama, Francis. 1992. The End of History and the Last Man. New York: Free Press. 
 
Hall, Kira. 1996. “Cyberfeminism.” In Pragmatics and Beyond New Computer-Mediated 
Communication: Linguistic, Social and Cross-Cultural Perspectives, edited by Susan C. 
Herring, 147-172. Amsterdam, NLD: John Benjamins Publishing Company. 
  
Gardiner, Stephen. 2009. “Is ‘Arming the Future’ with Geoengineering Really the Lesser 
Evil?” In Climate Ethics: Essential Readings, edited by Stephen Gardiner, Simon Caney, 
Dale Jamieson and Henry Shue. Oxford: Oxford University Press. 
 
Goralnik, Lissy, Tracy Dobson and Michael Paul Nelson. 2014. “Place-Based Care 
Ethics: A Field Philosophy Pedagogy.” Canadian Journal of Environmental Education 
19: 187-196 
 
Haraway, Donna. 1991. Simians, Cyborgs, and Women: The Re-invention of Nature. 
London: Free Association Press. 
  
Hamilton, Clive. 2011. “The Ethical Foundations of Climate Engineering.” 
http://www.clivehamilton.net.au/cms/index.php?page=articles . 
  
Haraway, Donna. 1997. Modest_Witness@Second_Millennium. 
FemaleMan©_Meets_OncoMouse™. New York: Routledge. 
  
Harcourt, Wendy. 1999. Women@Internet: Creating New Cultures in Cyberspace. New 
York: Zed Books. 
  
Harcourt, Wendy. 2000. “The Personal and the Political: Women Using the Internet.” 
CyberPsychology and Behavior 3: 693-97. 
  
Hartsock, Nancy. “Foucault on Power: A Theory for Women.” In 
Feminism/Postmodernism, edited by Linda J. Nicholson, 157-177. New York and 
London: Routledge Press. 
  
Heidegger, Martin (1977). The Question Concerning Technology, and Other Essays. New 
York: Harper & Row. 
  
Horowitz, Roger. 2001. Boys and Their Toys: Masculinity, Class and Technology in 
America. New York: Routledge Press. 
 18 
  
Hughes Thomas P. 1986. “The Seamless Web: Technology, Science, Etcetera, Etcetera.” 
Social Studies of Science 16: 281–292. 
  
Hulme, Mike. (2014). Can Science Fix Climate Change: A Case Against Climate 
Engineering. Cambridge: Polity Press. 
  
Johnson, Deborah. 2010. “Sorting out the Question of Feminist Technology. In Feminist 
Technology, edited by Linda Layne, Sharra Vostral and Kate Boyer. Illinois: University 
of Illinois Press. 
 
Kirk, Gwyn. 1998. Ecofeminism and Chicano Environmental Struggles: Bridges Across 
Gender and Ra Tucson: University of Arizona Pressce. In, Chicano Culture, Ecology, 
Politics: Subversive Kin, edited by D.G. Peña. 
  
Latham, John, Philip Rasch, Chi-Chi (Jack) Chen, Laura Kettles, et al. 2008. “Global 
Temperature Stabilization via Controlled Albedo Enhancement of Low-level Maritime 
Clouds.” Philosophical Transactions of Royal Society A 366 (1882): 3969–3987. 
  
Latour, Bruno. 1987. Science in Action . Cambridge: Harvard University Press. 
  
Lukes Steve. 1974. Power: A Radical View. London: Macmillan. 
  
Mandell, Nancy. 1995. Feminist Issues: Race, Class and Sexuality. Ontario: Prentice 
Hall. 
  
Marx, Karl. 1977a. Capital. Volume I. Trans. Ben Fowkes. New York: Vintage Books. 
Marx, Karl. 1977b. Karl Marx: Selected Writings. Edited by David McLellan. Oxford: 
Oxford UP. 
  
McLuhan, Marshall. 1964). Understanding Media: The Extensions of Man. New York: 
Mentor. 
  
Merchant, Carolyn. 1990. “Reweaving the World: The Emergence of Ecofeminism.” In 
Ecofeminism and Feminist Theory, edited by Irene Diamond and Gloria Feman 
Orenstein, 100-108. San Francisco: Sierra Club Books. 
  
Merchant, Carolyn. 2005. Radical Ecology: The Search for a Livable World (2nd ed.). 
New York: Routledge Press. 
  
Merritt Roe Smith and Leo Marx, eds. 1994. Does Technology Drive History? The 
Dilemma of Technological Determinism. Cambridge: MIT Press. 
  
Paasonen, Susanna. 2001. “Revisiting Cyberfeminism.” Communications 36.3: 335-352. 
  
 19 
Pinch, Trevor and Wiebe Bijker. 1987. “The Social Construction of Facts and Artifacts: 
Or How the Sociology of Science and the Sociology of Technology Might Benefit Each 
Other.” Social Studies of Science 14.3: 399-441. 
  
Plant, Sadie. 1997. “Babes in the Net.” New Statesman & Society, January 27: 28. 
  
Preston, Christopher J. 2011. “Re-Thinking the Unthinkable: Environmental Ethics and 
the Presumptive Argument against Geoengineering.” Environmental Values 20: 457-479. 
  
Preston, Christopher. J. 2012. Ethics and Geoengineering: Reviewing the Moral Issues 
Raised by Solar Radiation Management and Carbon Dioxide Removal. WIREs Climate 
Change 4.1: 23-37. 
  
Robok, Alan B. 2008.”20 Reasons Why Geoengineering May Be A Bad Idea.” Bulletin 
of the Atomic Scientists Accessed August 1, 2015. 
http://www.atmos.washington.edu/academics/classes/2012Q1/111/20Reasons.pdf . 
  
Ruiz, Kathleen. 2015. Creative Simulation & the Gender Link: A More Comprehensive 
Collective Intelligence. Rensselaer Polytechnic Institute. 
http://www.arts.rpi.edu/public_html/ruiz/Creative%20Simulation%20and%20the%20Gen
der%20Link.pdf 
  
Salleh, Ariel ed. 2009. Eco-Sufficiency and Global Justice: Women Write Political 
Ecology. London & New York: Pluto Press. 
  
Sanati, Fahimeh, Hessamaldin Nejati Hatamain and Tungku Sepora Tengku Mahadi. 
2011. “An Analysis of the Ecofeminist Viewpoint on Industrialization and 
Environmental Degradation in Starhawk’s The Fifth Sacred Thing.” Journal of 
Sustainable Development 4.4: 86-90. 
 
Sandilands, Catriona Mortimer. 2008. “Eco/Feminism on the Edge.” International 
Feminist Journal of Politics 10.3: 205-313. 
  
Sassen, Saskia. 2002. "Towards a Sociology of Information Technology." Current 
Sociology 50.3: 365-88. 
  
Schiebinger, Londa. 2001. Has Feminism Changed Science? Cambridge: Harvard 
University Press. 
  
Scheibinger, Londa, 2008. Gendered Innovations in Science and Engineering California: 
Stanford University Press. 
  
Schneider, Stephen. H. 2008. “Geo-engineering: Could We or Should We Make it 
Work?” Philosophical Transactions of the Royal Society A 366: 3843-3862. 
  
Shiva, Vandana and Maria Mies. 1993. Ecofeminism. Halifax: Fernwood Publications. 
 20 
  
Shiva, Vandana. 2011. Monocultures of the Mind: Perspectives on Biodiversity. New 
Delhi: Natraj Publishers. 
  
Szersynski, Bronislaw, Matthew Kearns, Phil Macnaghten, Richard Owen and Jack 
Stilgoe. 2013. “Why Solar Radiation Management Geoengineering and Democracy 
Won’t Mix.” Environment and Planning A 2045: 2809-2816. 
  
Vakoch, Douglas A., ed. 2011. Ecofeminism and Rhetoric: Critical Perspectives on Sex, 
Technology, and Discourse. New York: Berghahn Books. 
  
Vergragt, Philip J., Nils Markusson, and Henrik Karlsson. 2011. “Carbon Capture and 
Storage, Bio-Energy with Carbon Capture and Storage, and the Escape From the Fossil-
Fuel Lock-In.” Global Environmental Change 21.2: 282. 
  
Wajcman, Judy. 1991. Feminism Confronts Technology. Cambridge: Polity Press. 
  
Wajcman, Judy. 2000. “Reflections on Gender and Technology Studies: In What State Is 
The Art?” Social Studies of Science 30.3: 447–464. 
  
Wajcman, Judy. 2004. TechnoFeminism .  Cambridge: Cambridge Press. 
  
Wajcman, Judy. 2007. “From Women and Technology to Gendered Technoscience. 
Information.” Communication & Society 10.3: 287–298. 
  
Warren, Karen. 1993. “What is Ecofeminism.” In Environmental Philosophy: From 
Animal Rights to Radical Ecology 253-267, edited by Michael E. Zimmerman, J. Baird 
Callicott, George Sessions, Karen J. Warren, and John Clark. New Jersey: Prentice-Hall. 
 
Weber, Rachel. N. 1997. “Manufacturing Gender in Commercial and Military Cockpit 
Design.” Science, Technology and Human Values 22.2: 235-253. 
  
White, Lynn Jr. 1978. Medieval Technology and Social Change. New York: Oxford 
University. 
  
Wingenter, Oliver W, Scott M Elliot and Donald R. Blake. 2007. “New Directions: 
Enhancing the Natural Sulfur Cycle to Slow Global Warming.” Atmospheric 
Environment 41.34: 7373-7375. 
  
Woolgar, Steven. 1991. “The Turn to Technology in Social Studies of Science.” Science, 
Technology & Human Values 16: 20-50. 
  
 
